Introduction. The growth of a cell population in relation to the amount of DNA contained in each cell has been studied in the literature in two different kinds of models (see [FV] , [R] and for a large survey [BGG] ). In discrete models the DNA grows by finite quantities; in continuous models the behavior of DNA growth is derived by hydrodynamic techniques.
In [GN] we connected discrete and continuous models in the sense of the weak convergence. More precisely we constructed a sequence of measure-valued discrete stochastic processes u k and proved a law of large numbers. We summarize these results in ? 1.
In this paper, we consider the critical case in which the total amount of particles is a martingale, and therefore its expectation is constant. In this case we observe that, for every k > 0, there exists a state i k such that , k has constant expectation if k = and that Ak converges to A, which is an equilibrium point for the limit process.
In order to obtain a better insight into the behavior of the approximating processes, starting from 1k, we study the fluctuations around its mean value. To this end we need an improvement of the result contained in [GN] . In ? 2 we can find an estimate of the rate of convergence, obtained by a useful martingale representation of the approximating processes.
To study the convergence of fluctuations we use the classical technique: tightness, identification, uniqueness (see ?? 4-6).
As far as tightness is concerned, the main problem is the right choice of the state space; in order to find a solution the state space has to be sufficiently large, but not too large if uniqueness is also desired. We choose a suitable nuclear space suggested by Mitoma's tightness criterion (see [M] ). A detailed discussion on this subject can be found in ? 3.
We prove, then, that the fluctuation approximating sequence e k converges to an Ornstein-Uhlenbeck-type process e associated to the operator A defined in (3.2). We want to point out that the main technical tool for the identification is the estimate of the rate of convergence, given in ? 2.
Note that in the limit process e the "diffusion term" [D] degenerates. This is related to the peculiarity of the branching mechanism: the daughter cells are born in a state different from the mother cell state. To clarify this remark we describe heuristically the mathematical model for DNA synthesis. Every cell of a given population has the same behavior; it produces DNA with a given synthesis velocity v( -) until it doubles the initial amount. Afterwards there is a gap period and mitosis. This time interval is exponentially distributed with rate Al> 0. During the interval, the quantity of DNA remains constant. At the end of this period the cell can split into two identical cells, with probability a, or it can die with probability 1 -a. Every daughter cell waits for a second exponentially distributed gap period (of parameter Ao> 0) and then the cycle starts anew. Moreover we assume that every cell moves independently of every other cell.
In Here, for 1= -1, 0,--,k+1, Ni are independent adapted standard Poisson processes.
The limit process is deterministic and can be characterized as the unique solution of the MGP for the operator Since 2 is an algebra separating points, this in turn implies that Uk converges to A-2. Law of large numbers: critical case. We recall that from now on we will assume a = 2. In this case we observe that the approximating processes have an "equilibrium" point in the sense that, for every k, we can find a measure The estimate is based, as previously, on (2.1), (2.7), and the following: Taking the formal limit of (3.1), for E E qB, we obtain the following operator: The uniqueness then proves the convergence. A natural question should be to describe the qualitative behavior of this limit model. For instance, as the referee has pointed out, the process (t has no invariant distribution. This kind of analysis is possible but shows some difficulties from both the computational and interpretative points of view. Moreover, in the biological literature a more realistic problem arises: that of allowing some kind of interaction in the population (from the mathematical point of view this leads to the study of nonlinear Markov processes). So we are now working in this direction, also keeping in mind the qualitative analysis.
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